Abstract.-Los Angeles Harbor, in San Pedro Bay, has long drawn scientific researchers, from its days as a 19 th century muddy tide flat to today's industrial complex of man-made channels and wharves. A marine biological laboratory was established on Terminal Island as an outpost of the University of California and operating for the summers of 1901 and 1902. As it was a teaching laboratory, it attracted women students and researchers. Two Los Angeles women associated with the laboratory and who made contributions to the advancement of biology were Sarah P. Monks, an instructor at the Los Angeles Normal School and Martha Burton Williamson, a self-taught conchologist. These women were born in the 1840's and grew up at a time when scientific pursuits were not the norm for the proper Victorian women.
Monks was a teacher at the Los Angeles Normal School and an independent researcher associated with the Ritter's laboratory. Williamson was enrolled as a student at the laboratory in 1901. Both women were involved in marine biological investigations in Los Angeles Harbor before the laboratory opened and both continued their independent research in the harbor after the laboratory was relocated to San Diego. 1 The other two women who were at the Terminal Island laboratory, Alice Robertson and Ida Shepard Oldroyd pursued their scientific careers outside of Southern California. Robertson was part of the University of California laboratory staff and responsible for the specimens collected during field work. She became an authority on Bryozoans and published a series of papers on the Entoprocta and Bryozoa of the Pacific Coast of North America. Robertson left California in 1906 when she realized there was little opportunity for her at the University of California and took a teaching position at Wellesley College. She returned to the University of California when Charles Kofoid offered her a position in 1921 (Sears and Woollacott 2008) . Her return was brief as she died the following year. Her contributions to science are covered by Sears and Woollacott (2008) along with a listing of the new genera and species she described.
Oldroyd was a shell collector who, along with her husband Tom, lived in Long Beach and then Signal Hill, California. According to the diary kept by Ritter of the activities at the Terminal Island laboratory, Oldroyd was at the laboratory in 1901 and offered her shell collection to him for $1000. 2 Ritter, facing funding challenges to keep the laboratory operating, was unable to purchase it. Oldroyd eventually sold her collection to Stanford University for $8000. In lieu of payment, Stanford hired Oldroyd as curator. Oldroyd stayed at Stanford until she passed away at age 84 in 1940. Coan and Kellogg (1990) report on her contributions to science in Veliger. In addition to her collection, which was transferred to the California Academy of 1 See the companion paper titled The Marine Biological Laboratory at Terminal Island, for more information on the establishing of this laboratory 115(2).
2 William E. Ritter papers, carton 9 diaries, Summer 1901, San Pedro, Bancroft Library, Berkeley.
Sciences in 1977, she is known for her publications on mollusks including The Marine Shells of West Coast of North America (Oldroyd 1924-27) . Burek and Biggs (2007) noted early female scientists were characterized as having a pioneering spirit. Often born into influential families, they had the means to pursue an interest or work as a volunteer without a formal position or salary. Monks ( Fig. 2 ) and Williamson were middle class white women who were educated but by no means wealthy. Monks never married and had to support herself. Williamson's correspondence with her husband often focused on financial needs and his ability to find a good paying job. They often lived apart as he traveled to find work and her letters indicate a desire for the family to be together. Williamson would occasionally come into money, likely from her writing, happily reporting to her husband that she would be able to pay the rent on time or buy something for her children.
3 Both women were self- Monks and Williamson took up residence, in separate cottages, as part of the squatter community that developed on the East Jetty, a federal civil works project constructed by the U.S. Army Corps of Engineers in Los Angeles Harbor. The jetty was built from the tip of Rattlesnake Island (now Terminal Island) to Deadman's Island during the period 1871-1881. As sand built up along the jetty, squatters built primitive wooden structures, homesteading on this newlycreated land they considered free for the taking. Most of the homes built on the jetty were constructed of driftwood. They were simple wood structures, often with porches, elevated on stilts or pilings to avoid flooding. The sanitation system was high tide. Most of these shacks or cottages were furnished with the flotsam and jetsam that washed up on harbor shores (Hirahara and Knatz 2015) .
Despite Monks having a home in San Pedro and Williamson in Los Angeles and Monks in San Pedro, they both spent a considerable amount of time in their harbor cottages. The presence of these educated women creates an incongruous image among the hermits, fisherman and bohemians that made up the rough and tumble community of East San Pedro.
Sarah P. Monks was born in Cold Springs, New York in 1841. 4 She attended Vassar College and received her A. B. degree in 1871 and her masters in 1876. In 1876, she was elected to Phi Beta Kappa. She attended the women's medical college in Philadelphia to study anatomy and microbiology. She went to work for the Academy of Natural Sciences in Philadelphia classifying birds in their collections while independently studying herpetology. From 1878 to 1891 she published papers on salamanders, lizards and turtles in the American Naturalist and the Proceedings of the American Philosophical Society. She moved to California and spent one year teaching at the College of Santa Barbara before taking a post at the Los Angeles Normal School where she taught from 1884 to 1906.
5 She taught courses in botany, physiology, zoology, chemistry, and drawing. In addition to teaching, Monks was a collector and researcher. As curator of the museum of the State Normal School, it is likely she used her collections for her teaching and to add to the school's museum. Monks research interests for many years focused on regeneration in sea stars but she also published on diatoms and spiders (Monks 1887 (Monks , 1920 .
The first annual report for the corporation known as the Marine Biological Laboratory (MBL) of Woods Hole, Massachusetts, published in 1888, lists Monks as a member. 6 In 1894 at a meeting of the MBL, the Biological Association was created and Monks became a founding member.
7 This annual meeting was described as a convention of teachers, students and researchers who came together to support the establishment of a marine station. It is likely that Monks attended the meeting in person since she was enrolled in a botany course at the Marine Biological Laboratory at Woods Hole the same summer (Fig. 3) risers to her second floor. Her colleagues describe her unseen tender side although her public persona was often brusque and characterized by frankness that could be considered cold if she came in contact with what she called a stupid or unreceptive mind. She was equally conversant in biology, zoology and geology. Her profiles credit her as in the discoverer of regeneration in sea stars.
Monks retired from teaching at the Los Angeles Normal School in 1906 but continued her scientific pursuits. After her studies of regeneration, she focused her research on the destructive wood borer Teredo, hoping to find a solution to the destruction of the harbor pilings which supported her waterfront laboratory.
10 Although Monk's was a long term educator, her views on the pursuit of naturalistic study are revealed in her quote published in the Pacific Rural Press on November 17, 1877:
When a person had the ability and range of experience for the correct investigation of nature, it is a waste of time and talent that he must, for bread-and-butter reason, drudge in the college, or university, or the ordinary routine of professional service.
Sarah Preston Monks died in July 1926 in San Pedro and her passing made the headlines in the San Pedro Daily News. Martha Burton Woodhouse (Fig. 4 ) was born in 1843 in England, moving to Cincinnati with her parents as an infant. She was educated in private school and with private instructors, took college level courses but never graduated from college.
11 In 1866 she married Charles Williamson in Burlington, Iowa. The U.S. Census for 1870 indicates that Williamson lived next door to her father and both her father and husband were carpenters. Charles and Martha had three daughters.
Williamson began publishing in 1877. She was a special correspondent for the Garfield Presidential campaign. She wrote articles for various newspapers in Indiana and Kansas City.
12 In 1882, she became an editor for the Enterprise, a newspaper from Terre Haute, Indiana (Coan 1989) . Her personal correspondence indicates that she often pursued work for newspapers and would encourage publishers to create a women's news bureau. In the late 1880's, the family moved to Los Angeles for her husband's work opportunities. It was in Los Angeles where Williamson turned to science, particularly the collection of shells. In 1890, she was a founding member of the short-lived organization called the American Association of Conchologists. From 1893-1898, she served as secretary of the Issac Lea Conchologist Association of the Agassiz Association (Coan 1989 ). Williamson's most significant scientific publication was An Annotated List of the Shells of San Pedro Bay and Vicinity published by the Smithsonian Institution (Williamson 1892a) . She also wrote a paper on the abalone shells of the California Coast and after noting their decline due to overfishing, advocating for their conservation, and noting the inadequacy of the then-current preservation laws (Williamson 1894a (Williamson , 1907 .
Williamson carried on extensive correspondence and specimen exchanges with malacologists from around the world, such as Robert E. Stearns of the Smithsonian, Charles Hedley of the Australian museum in Sydney, M. J. Elrod from University of Montana and Charles W. Johnson of the Boston Society of Natural History. Her most interesting correspondence is the letters with James G. Cooper, noted ornithologist and an early member of the California Academy of Sciences (Emerson 1899) . Cooper had helped Williamson with some of the identifications of her shells from San Pedro Bay. The correspondence reveals the Academy's inability to publish Williamson's work because she was not a member. Given how Williamson actively joined numerous scientific organizations, it would seem likely that she would want to become a member of the academy. Her lack of a college degree might have prevented her membership. Cooper's letters to Williamson were somewhat patronizing. He told her to be careful when collecting from San Pedro because a shell might have been thrown off a ship. 13 Cooper often requested she send specimens to him. It is possible that Williamson asked that these species be named for her, for in a letter dated February 10, 1890, Cooper tells her that Williamsonae is just too long.
14 She was a prolific writer publishing on scientific, historical and women's topics, including a three part series of articles titled Some American Women in Science (Williamson 1898-99) . She was active in women's organizations as a charter member of the Friday Morning Club and a member of the Ruskin Art Club. She was the second president of the Southern California Press club.
15 She was often a speaker at these club meetings, entertaining her audiences with her shells and jars of specimens including an octopus from Rattlesnake Island. 16 She often made the society news in the Los Angeles papers. As a journalist she published her work under the nom de plume Virginia Burton while her scientific publications were all published under her own name as M. Burton Williamson. 17 It does not appear she was trying to disguise her sex. Her extensive correspondence with scientists around the world indicates they knew she was female.
Williamson was an active member of the Historical Society of Southern California, joining in 1891 after being asked by Dr. Ira More, principal of the Los Angeles State Normal School. There were only two other women members when she joined, Dona Coronel, the wife of former Mayor of Los Angeles Antonio F. Coronel, and Tessa L. Kelso, the Los Angeles City Librarian (Williamson 1919) . It was her involvement in the Historical Society that brought her in contact with many of the Society founders and pioneers in the development of Los Angeles. She was an active member for 30 years and published numerous papers in the Society's Annual Bulletin including papers on the history of Catalina Island, Deadman's Island and University Park, the area around the University of Southern California, as well as the Mission Indians of the San Jacinto Reservation. Her involvement with the Historical Society prompted her to suggest that a special meeting be organized to record the history of all the women's organization and societies in Los Angeles. The meeting, held at the mansion of Don and Dona Coronel in Los Angeles, on March 28, 1892, was significant enough to have been noted in Harris Newmark's 60 Years in Southern California (Newmark 1916 ). Williamson compiled the information and proposed that the Historical Society publish it. Unfortunately, the Historical Society did not have the funds to create more than a few copies of the 172 page compiled work titled Ladies Clubs and Societies in Los Angeles in 1892. When the Society President, Frank J. Polley, resigned in the middle of his term in 1896 to take on the chairmanship of the history department at Stanford University, Williamson assumed the role for the remainder of his term. She notes in her 1919 article, Glancing Backwards, that her name was not listed as the Society president in the 1896 Annual and that the oversight was repeated again in a later article listing the former presidents, although she was listed as a Vice-President from 1895 through 1913 (Hall 1916 
At the Marine Biological Station in Los Angeles Harbor
Monk's experience at the field station at Woods Hole likely attracted her to the marine laboratory established by Ritter in Los Angeles Harbor. She was neither a student nor an instructor but an independent researcher working out of the laboratory. Ritter (1902) reports that her scientific work on the sea star Phataria concluded that there is much variability in the number of rays but that the throwing off of rays is not accidental but an intentional means of asexual reproduction. Studies conducted at the laboratory hypothesized but did not conclusively prove that a severed ray can regenerate an entire organism including the disk (Ritter 1902 ). Monks however proved this point in follow-on research (Monks 1903 (Monks , 1904 .
Ritter, who kept detailed diaries rarely mentioned any of the students or independent researchers however he made one interesting comment about Monks. On August 3, 1901, Kofoid took the research vessel Elsie on a collecting trip to Whites Point, off the Palos Verdes Peninsula. Monks went along and Ritter's diary entry states Miss Monks gets about 40 specimens of the Phataria, all as disregardful of the law as ever.
20 Was Ritter complaining that Monks was taking too many specimens and violating a law of nature, potentially impacting the population? He never made any other similar comments about the other researchers despite often listing the numerous numbers of specimens collected.
Williamson was the only student at the laboratory that Ritter mentioned in his 1902 paper in Science, reporting on her discovery that two species of Pecten were hermaphroditic. Williamson, however, was already a noted authority on mollusks when she enrolled as a student at the laboratory. When William Dall, the curator of mollusks at the Smithsonian Institution (Fig. 5) . Holder envisioned the aquarium as a tourist attraction as well as a zoological station similar to the Zoological Station at Naples, Italy (Holder 1899 ). Monks and Williamson went to study the behavior of his aquarium inhabitants and to obtain specimens. 23 Despite knowing of each other work, Williamson did not mention Monks as one of the American women in science in her three part series published in 1898-99 although her series notes that some women scientists were also teachers and illustrators, as Monks was. 21 This paper is how the author discovered the laboratory existed in Los Angeles Harbor as none of the published harbor histories had mentioned it. 22 Holographic Autobiography of Martha Burton Williamson, Santa Barbara Museum of Natural History, S. S. Berry archives. 23 Scientists at Avalon studying Life by land and sea for useful purposes, Los Angeles Herald Examiner, August 4, 1899.
Monks and Burton Williamson's Cottages in Los Angeles Harbor
Monk's cottage on the breakwater was in an area known as Sea Pansy Bay where the Army Corps of Engineers had constructed rock groins perpendicular to the jetty to stabilize it, creating a small bay (Fig. 6 ). Monk's neighbor was noted Los Angeles citizen, Charles Fletcher Lummis, the founder of the Southwest Museum and the librarian at the Los Angeles public library.
24
Lummis kept a daily diary of his days down at his cottage and would often report Monks was visiting in the evening to enjoy music. 25 Monks named her cottage Phataria after the sea star which was the subject of her research (Fig. 7) . She conducted experiments on regeneration in her waterside laboratory, keeping Phataria in tanks of water that required changing every day. The daily trek over to Phataria from San Pedro involved a ferry ride followed by a trek along a broken boardwalk over water and jagged rocks, using a wire for support. The chair on Monk's porch was fashioned out of an old ships rudder and her stove and lamp were brought from the wreck of the vessel Portland (Fig. 8) .
No photograph was found of Williamson's cottage. She laid claim to a squatter lot in 1901 during a land rush of prospective squatters that materialized in East San Pedro after word got out that a prominent Los Angeles man had taken a lot (Hirahara and Knatz 2015) . 26 It is not clear whether Monks and Williamson bought existing cottages or built their own. However, Williamson sought permission from the Army Corps of Engineers to make modifications to her cottage, and included a hand-drawn map of her location in her correspondence to the Corps. called her cottage a place of study and emphasized her efforts to study the destructive wood borers Teredo. 28 She tells Fries that the she does not know anyone in Washington D.
C., then proceeds to name the curators at the Smithsonian. Fries was sympathetic in his response. Nevertheless, he informed her that her cottage rested on disputed territory he called no man's land.
29
In 1912, the City of Los Angeles began eviction actions against the squatters (Hirahara and Knatz 2015) . Like the rest of the squatters who clung to their waterside cottages like barnacles to the rocks, Monks' and Williamson's efforts to secure permanent rights to save their cottages were unsuccessful. Williamson's daughters Lillian and Estella worked to ensure their mother's legacy. They were dismayed to find, upon a visit to the museum in 1927 that their mother's collection was not on display. Their written inquiry to the museum emphasized that the donation was made with the understanding that the items were to be on display. Their letter triggered acting museum director John Comstock's request to the museum Board of Governors to go on record opposing donations that come with restrictions. Comstock found no evidence supporting the Williamson's daughters claim, and assured them that such a valuable collection, like their mother's, had to be preserved for research purposes. (Coan 1989 ). Monks and Williamson represent a unique breed of women who led unconventional lives that were dedicated to the pursuit of knowledge and science. Both women worked to share the knowledge they gained through their studies. Although Williamson never became a teacher like Monks, she was an avid public speaker on scientific topics to women's groups and published scientific pieces in magazines available to the general public.
Los Angeles Harbor of the late 19 th and early 20 th century was not a hospitable environment for a woman. Yet, Monks and Williamson carved out an existence there, becoming well-known members of an eclectic community that began to disappear in 1912 with the progress of harbor commercialization. Whether it is Monks making the daily trek to her waterside laboratory to change the seawater in her aquaria or Williamson collecting on Deadman's Island, the image of these two women wearing Victorian dress navigating the rocks in the pursuit of science is one that should be imagined and not forgotten. These women can serve as role models for any budding scientist who might feel intimidated by the daunting massive industrial complex of today's Los Angeles harbor, yet sees it as an environment worthy of biological research and discovery. 
